Systemic PTEN-Akt1-mTOR pathway activity in patients with normal tension glaucoma and ocular hypertension: A case series.
Glaucoma is the most common optic neuropathy in humans and the leading cause of irreversible blindness worldwide. Its prevalence and incidence increase exponentially with ageing and raised intraocular pressure (IOP), while increasing evidence suggests that systemic mitochondrial abnormalities may also be implicated in its pathogenesis. We have recently shown that patients who have not developed glaucoma despite being exposed for many years to high IOP (ocular hypertension - OHT) have more efficient mitochondria, measured in peripheral blood lymphocytes, when compared to age-similar controls and fast progressing normal tension glaucoma (NTG) patients. In this prospective case series we aimed to explore some of the molecular pathways involved in mitochondrial efficiency in glaucoma resistance by measuring the systemic activity (in peripheral blood) of key mitochondrial regulators: the mammalian target of rapamycin (mTOR) and its major upstream regulators and downstream effectors that form the PTEN-Akt1-mTOR signalling pathway. We found no statistically significant difference in the systemic mTOR activity between the three groups (control, NTG and OHT). In line with the mTOR results, there was no significant difference in the activity of both the two major upstream mTOR regulators (PTEN and Akt1) and its two main downstream effectors (S6K and 4EBP1). In a single NTG patient, with history of Raynaud's, significantly higher mTOR activity was noted. We conclude that the PTEN-Akt1-mTOR pathway does not appear to play a central role in mitochondrial efficiency in OHT.